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Abstract
The Danube Delta is declared the biggest natural reserve in Europe. Due to the fact that  the Danube river is a
main water collector in Europe, it flows all the impurities and pollutants that people discharge  into the rivers which are
the afluents of  Danube. The present study is a warning against water pollution in the Danube Delta, pollution that may
afect biodiversity.
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1. Introduction
Babadag Lake is part of Razim - Sinoe
lagoon system, included in the Wetlands Protected
Area under the Ramsar Convention, and together
with the Danube Delta is part of the Danube Delta
Biosphere Reserve within UNESCO. Located near
the road linking Tulcea to Constanta, Babadag
Lake is a natural lake. This is a fluvio-maritime
shore located West of Lake Razim. This
geographical area enjoys a temperate continental
climate. The landscape is specific for the Dobrogea
Plateau. The Babadag Plateau is a Romanian
physical-geographical unit, which is located in the
SE of Romania in Dobrogea and is part of the order
I unit called the North Dobrogea Massif.
The neighboring landscape units are in the
South - the Casimcei Plateau, beyond the tectonic
corridor Peceneaga - Camena, the Danube
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Meadow to the West, the lagoon system
Razim - Sinoe, towards which it descends abruptly
through a series of steep heads (Iancina, Dolojman)
to the East and the Taiţa river valley to the North.
Lake BABADAG, with the total area of 2080
hectares is located between the localities of
BABADAG, Enisala and Zebil and has a direct
communication channel through the Enisala
Channel. The depth of the lake varies between 1 and
6 meters. This lake was chosen for the application,
due to the fact that the water supply is mainly done
through two channels and the drainage of the lake is
via a single channel towards Lake Razim. As a
result of this the water flows can be continuously
monitored and at the same time we can place a
system of continuous data monitoring of this lake.
This way we can accommodate an automatic
tracking and data transmission system towards a
center located at the edge of the lake, on a hill with a
height of about 150 m. That that area can
accommodate the data reception antenna, from
where they are transmitted to the monitoring and
data processing center.
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Figure 1. Babadag Lake with water inlet and out areas
2.Determining the quality level of the water in
the ecosystem of Lake Babadag
In order to know the water quality of Lake
Babadag throughout the research period of the Ph.D.
thesis, campaigns for water sampling have been
organized..
The laboratory determinations included
physico-chemical, biological and microbiological
analysis. Each physico-chemical indicator was
enclosed in a quality class by comparing the
synthesis amount (arithmetic average) to the limit
value allowed by the "Norms on the classification of
surface water quality to determine the ecological
status of water bodies" approved by Order no.
161/2006.
The state of water quality was assessed after
assigning the groups of indicators into quality
classes. This classification was established in turn
based on the share of each item of chemical and
physico-chemical quality as determined by
comparison with the limit values set:
 The group of "Oxygen regime" (RO)
including: dissolved oxygen, CCO-Mn,
CCO-Cr, CBO5
 The group of "Nutrients" (RN) including:
ammonium, nitrate, nitrite, total nitrogen,
phosphate, total phosphorus
 The group "Salinity" (S) comprising: fixed
residue, chloride, sulfate, sodium,
potassium, calcium, magnesium
 Group of "Toxic and specific pollutants of
natural origin" (TS) including: metals such
as zinc, copper, chromium other than those
included in the list of priority hazardous
substances
 Group of "Other relevant chemical
indicators" (TO) including: detergents,
phenols, cyanides
 General characterization (G).
To obtain a complete picture of water
quality in the different sections, biological
determinations have also been made. Based an all
these determinations, the physico-chemical,
biological and ecological status of the lake has been
established. The measurements were performed over
a period of 3 years, namely between 2008 - 2009 -
2010. Table 1 illustrates measurements made ȋn
2008, table 2 the determinations in 2009 and table 3
the determinations in 2010. At least three
measurements were done and the average was
calculated.
The research focused on several indicators
of water quality in the ecosystem, but in this paper
we present only the results regarding a few heavy
metals.
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Table 1. Determination of heavy metals presence in the year 2008
Parameter U/M Date Date Date
09.06.2008 27.07.2008 28.09.2008
Total chromium (Cr) µg/l 1.400 1.300 1..200
Nickel µg/l 2.000 2.100 2.300
Cadmium µg/l 0.200 0.190 0.210
Lead µg/l 1.600 1.500 1.760
Arsenic µg/l 2.000 2.100 1.900
Mercury µg/l 0.210 0.220 0.200
Table 2. Determination of heavy metals presence in the year 2009
Parameter U/M Date Date Date
09.06.2009 27.07.2009 28.09.2009
Zinc (Zn) µg/l 1.200 1.300 1.1000
Nickel µg/l 2.100 2.100 2.300
Cadmium µg/l 0.0550 0.056 0.054
Lead µg/l 1.500 1.500 1.500
Arsenic µg/l 2.200 2.400 2.300
Mercury µg/l 0.200 0.160 0.180
Table 3. Determination of heavy metals presence in the year 2010
Parameter U/M Date Date Date
09.06.2010 27.07.2010 28.09.2010
Zinc (Zn) µg/l 1.200 1.300 1.100
Nickel µg/l 2.000 2.100 2.300
Cadmium µg/l 0.280 0.110 0.210
Lead µg/l 1.500 1.500 1.500
Arsenic µg/l 2.900 2.800 2.700
Mercury µg/l 0.2000 0.160 0.180
Based on these measurements the graphs of
heavy metal concentration variation in the lake have
been drawn, during the three years of measurements.Cadmiu (µg/l)
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Figure 1. Variation of cadmium at the sampling point -
Center of the lake Babadag
Regarding the lake’s concentration in
cadmium ions, we specify that the maximum value
determined is below 0.5 µg/l, which ranks the water
in Class I quality and thus corresponds to fishing
activities. However, the cadmium analysis should be
periodically performed, given that it is a toxic metal
and even considered to be carcinogenic.Crom Total (µg/l)
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Figure 2. Variation of total chromium at the sampling
point (μg/l) - center of the Lake Babadag
Regarding the variation of total chromium
concentration, this is below the classification value
of 25 µg/l, so the water quality is within the Ist
Class.
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Figure 3. Variation of lead at the sampling point – center
of the Lake Babadag
Regarding the variation in lead
concentration, this is below the classification value
of 5 µg/l, so the water matches the Class I quality
standard and thus corresponds to fishing activities.Arsen (µg/l)
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Figure 4. Variation of arsenic at the sampling point –
center of the Lake Babadag
Regarding the variation in arsenic
concentration, this is below the classification value
of 10 µg/l, so the water matches the Class I quality
standard and thus corresponds to fishing activities.Mercur (µg/l)
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Figure 5.Variation of mercury at the sampling point –
center of the Lake Babadag
Regarding the variation in mercury
concentration, it is above the 0.1 µg/l classification
value, so the water falls into Class II quality and
thus corresponds to fishing activities, but the water
should be monitored because mercury accumulates.
3. The results obtained and their interpretation
According to the procedure developed
within the laboratory of the Danube Delta Research
Institute in Tulcea, control charts have been
mapped, which ensure the quality control of
chemical analysis. Please note that measurements
were done over several months, but annual averages
were established, on the basis of which diagrams
have been drawn.
Once the control analysis and calculation of
deviations have established that the values comply
with the statistical values, the results were
centralized. The results thus established were
analyzed and processed, establishing the most
important indicators to be analyzed, from the
numerous measurements made. In determining the
most important indicators we started from the idea
of checking which pollutants are more dangerous
for the ecosystem and which of the determined
values were approaching the maximum allowed for
the certain category of water as well as the water
quality requirements for fishing activities.
Thus, by processing the data of the
following variation diagrams were realized, for the
main environmental parameters that are usually
monitored in the case of surface waters. Regarding
the measured values, they were compared with those
provided in the Annexes to the Order of the
Ministry of Environment and Water Management
No.161 of February 16th 2006. This standard
classifies surface waters in order to determine the
ecological status of water bodies. Therefore the
determined values are compared with those
provided in it.
4. Conclusions
All water quality standards are and will
remain a subjective and imperfect tool for several
reasons. The standards are also still uniform,
although the water varies from one lake to another
and the analyzes are taken from time to time, thus
revealing only the situation for narrow segments of
time. The data interpretation must take into account
various factors involved in the planning, collection,
preservation, transport and processing of the water
samples taken for analysis.
All collections and analyzes are
theoretically performed according to rigorous
standardized methods, which theoretically should
ensure uniformity and comparability, but there is
always the risk that the sample collected is not
representative, even if methodologically everything
seems fine at the moment of collection.
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Another problem is the choice of parameters.
We cannot study virtually all features. If this can be
done for the physical ones, the chemical ones, one
the other hand could be studied in the case of
inorganic compounds and some simple organic
compounds. But there is a huge diversity of organic
compounds which will never be isolated, identified
and dosed and which are to be found in waters only
by chance, at testings performed with advanced
analytical equipment.
More so in the microbiological and biological
field, where the enormous diversity of species
makes it impossible to have a complete the analysis
by identifying and determining the abundance of
each species.
It is noted that most of the parameters
determined lead to the idea that the lake water is
good for fishing activities but is recommended the
continuous monitoring of those parameters with an
increasing tendency or which are at the upper limit
of a certain water quality category.
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